What is claimed is: 

1 . A method of manufacturing a system-on-chip semiconductor device, induing 
a CMOS logic circuit portion and a DRAM portion, comprising the steps of: 

forming at least a first transistor on a substrate at said CMOS lo^jfb circuit 
portion; 

forming at least a second transistor on said substrate at said DRAM^portion; 
forming an interlayer film on said substrate at said CMOS lo^c circuit portion 
and on said substrate at said DRAM portion, covering said at l/ast a first transistor 
and said at least a second transistor; 
^\ forming a groove in said interlayer film by removing ^portion of said interlayer 

/ film at said DRAM portion; 

forming a first polysilicon film on an upper surfaG6 of said interlayer film at said 
CMOS logic circuit portion and at said DRAM portion, and a second polysilicon film 
on an inner wall of said groove at said DRAM portion, 

forming a first HSG on a surface of said fij/st polysilicon film and a second HSG 
on a surface of said second polysilicon film; apd 

removing said first HSG and said first polysilicon film. 

2. The method of manufacturing a system-on-chip semiconductor device as 
claimed in claim 1, 

wherein said step of forming/said at least a first transistor includes a step of 
forming a first gate insulating laver, and 

wherein said step of fonmng said at least a second transistor includes a step of 
forming a second gate insulating layer, 



wherein said first gate insulating layer is thinner that/said second gate insulating 
layer. / 



3. The method of manufacturing a s/stem-on-chip semiconductor device as 

claimed in claim 2, / 

wherein said at least a second tf^nsistor comprises a peripheral circuit transistor 
and a switching transistor, and / 

wherein said peripheral circuit transistor and said switching transistor have 
similar structures. / 

4. The method of manufacturing a system-on-chip semiconductor device as 
claimed in claim 3, wherein said step of forming an interlay er fihn comprises steps of: 

forming a first interlayer film comprising a silicon oxide layer; and thereafter 
forming a second interlayer film comprising a BPSG film. 

V. 5. The method of manufacturing a system-on-chip semiconductor device as 
claimed in claim 4, further comprising steps of: 

forming an opening in said first interlayer film over a diffusion region of said 

switching transistor; and 

forming a capacitor electrode in said opening in said first interlayer film, 
wherein said capacitor electrode is connected to said diffusion region of said 

switching transistor. 



6. The method of manufacturing a system-on-chip semiconductor device as 
claimed in claim 5, wherein said groove is formed in said second interlayer film, and said 
second polysilicon is connected to said capacitor electrode. 
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7. The method of manufacturing a ^stem-on-chip semiconductor device as 
claimed in claim 6, further comprising steps of: 

forming a first photoresist layer )2m said first HSG and a second resist layer on 
said second HSG; and 

removing said first photoresist layer to expose said first HSG. 

8. The method of manufacturing a sy^iem-on-chip semiconductor device as 
claimed in claim 7, fiirther comprising steps of: 

forming a capacitor film on said fii^ HSG after said step of removing said first 
photoresist layer; and 

forming a upper electrode on s&id capacitor film. 

9. The method of manufacturing a/ system-on-chip semiconductor device as 
claimed in claim 8, wherein said capacitor filmycomprises a TaiOs film; and 

further comprising a step of forp^ing a TiN film on said Ta205 before said step of 
forming said upper electrode. 



10. The method of manufacturing a sys;rcm-on-chip semiconductor device as 
:laimed in claim 2, wherein said step of form\^^.j»iid at least a first transistor further 



comprises steps of 
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forming a first gate electrode comprising polysilicon; and 
doping the polysilicon of the first gate electrode witn boron, 
wherein said at least a first transistor comprise^ a p-channel transistor having said 
first gate. / 

11. The method of manufacturing a system-on-chip semiconductor device as 
claimed in claim 10, wherein said step of forming at least a first transistor further comprises 
steps of: / 

forming a second gate electrode comprising polysilicon; 
doping the polysilic^ of the second gate electrode with phosphorous; 
wherein said at l^st a first transistor comprises a n-channel transistor having said 
second gate. / 

12. The method of manufacturing a system-on-chip semiconductor device as 
claimed in claim 2, wherein said step of forming an interlayer film comprises a step of 
forming a BPSG film. 

13. The method of manufacturing a system-on-chip semiconductor device as 
claimed in claim 12, wherein said step of forming an interlayer film further comprises a step 
of forming a silicon oxide layer prior to forming said BPSG film, wherein said BPSG film is 
formed on said silicon oxide film. 

14. The method of manufacturing a system-on-chip semiconductor device as 
claimed in claim 2, wherein said DRAM portion comprises a memory cell portion and a 



peripheral circuit portion, and a surface area of said memory cell portion is 10 to 25% of a 
sum of surface areas of said DRAM portion and said CMOS logic circuit portion. 



15. The method of manufacturing a system-on-chip semiconauctor aevice as 
claimed in claim 14, wherein said surface area of said memory cell portion is 50 to 60% of 
the surface area of said DRAM portion. 



"^16. A method of manufacturing a system-on/;hip semiconductor device 
including a CMOS logic circuit portion and a DRAM portion, said DRAM portion 
comprising a cylinder type capacitor, the method comprising the steps of: 

forming a first transistor on a substrate at said/^MOS logic circuit portion; 
forming a second transistor on said substrater at said DRAM portion; 
forming an interlayer film on said subst^te at said CMOS logic circuit portion 
and on said substrate at said DRAM porti/n, covering said first transistor and said 
second transistor; 

forming a groove in said interlaye/ fikn by removing a portion of said interlayer 
film at said DRAM portion; 

forming a polysilicon film on/a said interlayer film at said CMOS logic circuit 
portion and at said DRAM portirfn, and on a inner wall of said groove at said DRAM 
portion, 

forming a HSG on a surfi^ce of said polysilicon film; and 

removing said HSG ^d said polysilicon film from an upper surface of said 
interlayer film, retaining It least a portion of said HSG in said groove and at least a 
portion said polysilicon in said groove. 




17. The method of manufacturing a system-on-^pmp semiconductor device as 
claimed in claim 16, 

wherein said step of forming said at le^fst a first transistor includes a step of 
forming a first gate insulating layer, and 

wherein said step of forming s^d at least a second transistor includes a step of 
forming a second gate insulating layer, 

wherein said first gate/irisulating layer is thinner that said second gate insulating 
layer. 



18. The method of manufacturing a system-on-chip semiconductor device as 
claimed in claim 17, wherein said step of forming said first transistor further comprises steps 
of: 

forming a first gate electrode comprising polysilicon; and 

doping the polysilicon of the first gate electrode with boron, 

wherein said first transistor comprises a p-channel transistor having said first 

gate. 



19. The method of manufacturing a system-on-chip semiconductor device as 
claimed in claim 17, wherein said step of forming an interlayer film comprises a step of 
forming a BPSG film. 



